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Summary 
Microflora and constituents of salt rice-bran paste for pickling roots of the red turnip， Brassica com. 
testris var. rapifera，“Atsumi-kabu" were examined during 20 days of aging. As the aging proceeded， con. 
centrations of organic acids markedly increased. The main organic acid was lactic acid. Lactic acid bac 
teria were the dominani bacteria and increased to the density at over 1 X 109 colony forming units 
(CFU) /g after 3 days. The density of yeasts increased in the early stage， and the total count of yeast 
reached 1 X 107 CFU/g after 3 days and 8 X 107 CFU/g after 20 days. Over the aging period， De. 
baη側 yceshansenii was a dominant yeast species. Pichia ohmeri was detected after 20 days， and Rhodo 
torula sp. was detected after 3 and 7 days. Lactic acid bacteria and D. hansenii seemed to play impor-
tant roles in the aging of “Atsumi-kabu" salt rice-bran paste. 
An isolate of D. hans仰れ showeda marked osmotolerance and actively produced ethanol and arabi-


















































“YEASTS Characteristics and Identification" 2nd edYお
よび飯塚，後藤5)の方法に準じて行った。
( 3) Debaryomyces hanseniiの培養
Debaryomyces hans四“と同定された(本文参照)酵母
分離菌株 K-31株および同定の基準に用いた菌株である


















成糖分析試料には Burkholder改変培地6)で， 30oC， 2 
日間振盤培養して得た菌体を凍結乾燥して用いた. pH 


















































































Fig. 2. Changes in microflora of the salt rice-bran 
paste for pickling roots the red turnip， 
‘Atsumi-kabu" during aging. 
Colony counts of yeasts (0)， bacteria (Nu-
trient agar) (・)， lactic acid bacteria (ム)，












が， 3日後には 9X108CFU/gに増加し，以後， 20日ま
でほぼ同じレベルに保たれた.グラム陰性細菌は初発時
の糠床には 8X105CFU/g計数されたが， 3日後には 2
X108CFU/gに増加した後，急速に減少し， 20日後には










れ8菌株 (K-31，K-32， K-33， K-34， K-35， K-51， K-52 
および K-53)， 3菌株 (K-81， K -101および K-102)， 10 
菌株 (K-ll，K-12， K-13， K-21， K-22， K-23， K-24， K-25， 






Fig. 1. Changes of concentrations of NaCl， reduc-
ing suger and organic acids in the salt 
rice-bran paste for pickling roots of the 
red turnip，“Atsum-kabu" during aging. 
A : 0， reducing sugar ; .， NaCl ;ム，pH.B 
0， lactic acid;.， acetic acid: C 0， 
butyric acid;. ， succinic acid;ム iso-
varelic acid. 
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などの結果から 4グループに群別されたが，残りの 3 グループ1: 10% (w/v)の食塩存在下で生育が抑制
菌株は 4つのいずれにも群別されなかった.その結果を されず，白ないしクリーム色の滑らかなコロニーを形成
Table 1に示した.各グループの特徴を示すと次のとお し，細胞はほぼ球形で多側面出芽による増殖を示した.
Table 1. Physiological properties of yeast strains isolated from the salt rice-bran paste for 
pickling roots of the red turnip，“Atsumi-kabu'¥ 
Group' Strain' • 
1 2 3 K-53 K-91 K-I0l 
Assimilation' 
Arabinose + ND ND 
Maltose + + + + 十
Cellobiose + 十 + + + 
Melibiose + 
Melezitose 十，一 + + ND ND 
lnulin + + + ND ND 
Erythritol + 
Xylitol + +一 + ND ND 
Inositol +一 + + + 
Glucuronate + ND ND 
Galacturonate + + ND ND 
Citrate 十一 十 +，一
Ethanol + + + + + 
KN03 + 
Ethylamine + 十 ND ND 
Cadaverine + + ND ND 
Fermentationb 
Glucose + + 
Galactose 十一 十一
Sucrose + + 
Growth in vitamin-
free medium +，一
Growth at 37'C + + + 
Growth in 60 % 
glucose medium + + 
Growth in NaCI medium (%) 
10 + + W W W + 
20 W w 
Urease activity + + + + 
a : AII the strains tested were positive (+) for assimilation of glucose， galactose， raffinose， 
mannitol， galactitol， and keto-gluconate， and negative (-) of lactose and starch. 
b : AII the strains tested were -for fermentation of maltose aAnd lactose. w : weak. ND : not 
determined. 
" Group 1: Debaryomyces hansenii ; Group 2: Pichia ohmeri ; Group 3: Rhodotorula sp 
・，Strains other than those in the groups. 
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アツミカブ糠床熟成中の微生物フローラ一一河東田・高橋・小河・土木(勝)・上木(厚 127
























































①グループ 1: Debaryamyces h側 seniiと同定された ( 3) D. hansenii K-31株の性質
グループlの菌株， K-31， K-32， K-33， K-34， K-35， アツミカブの糠床中の酵母のうちの優勢種と思われる


























(v/v) )が 5日日以後に活発に生成し. 20日目にはエ
タノール濃度は約 8% (v/v)に達した.この生成量は
ワイン酵母 Saccharomycescerevisiae var. ellitsoideus OC-2 
株を同じ条件で培養したときのエタノール生成量とほぼ















































Incubation τime (days) 
Fig. 3. Growth (A. B) and ethanol product即 1(C， 
D) of D. har山昨日 inYEPD-medium contain. 
ing 20% (A， C) or 40% (B. D) glucose 
0. K-31; e， IFO-00l5;ム.IFO-00l7






Table 2. Extracellular concentrations of glycerol and arabitol in D. hansenii 
grown at two different external glucose concentrations 
Arabitol (g/l) Glycerol (g/l) 























Table 3. Cellular sugar compositions of D. hanseni grown in modified 
Burl王holder'smedium. 
Contents (mg/100 mg cel) 
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